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Materials
The Permian-Triassic succession at Amb has been studied for changes in the δ 13 C composition of bulk organic material, bulk cuticles, and wood. The Amb section is situated in the Amb valley transecting the Permian-Triassic sedimentary succession in the Salt Range. During the Late Permian and Early Triassic times the Salt Range area was part of the southern Tethys shelf of the Indian subcontinent. Today, the Amb section is located ca. 200 km S of Islamabad and about 5 km S of the Sakesar mountain (N 32°29'48.1"; E 071°56'20.6"). The Permian-Triassic Amb section in the Salt Range measures ca. 14 m. The studied interval encompasses the uppermost part of the Chhidru Formation and the lowermost part of the Mianwali Formation. The uppermost part of the Chhidru Formation was informally named "white sandstone unit" by Kummel and Teichert (1970) . Due to its deposition under shallow subtidal to intertidal environment, thickness and completeness of the unit varies throughout the Salt Range (Mertmann, 2003) . At Amb the white sandstone unit consists of a 9 m thick succession of alternating white to grey medium grained sandstone and dark grey siltstone. The age of the Chhidru Formation is still debated (Shen et al., 2006) . The conodont species Clarkina longicuspidata occurs in the upper Wuchiapingan and lowest Changsingian (Wardlaw and Mei, 1999) in the Salt Range and Kishor Range area. Its occurrence has been reported in the upper Wargal Formation and lower half of the Chhidru Formation (Wardlaw and Mei, 1999; Shen et al., 2006) . Therefore it has been suggested that the formational boundary between the Wargal Formation and the Chhidru Formation approximates the Wuchiapingian/Changhsingian boundary (Mei and Henderson, 2002) . Alternatively, its last occurrence in the lower half of the Chhidru Formation at Zaluch has been suggested as approximation for the Wuchiapingian/Changhsingian boundary. The overlying part of the Chhidru Formation (including the white sandstone unit) is regarded as Changhsingian. Age control within the Changhsingian is limited. Correlation of the bulk organic carbon isotopes with other Permian -Triassic carbon isotope record suggests a late Changhsingian age for the white sandstone unit (see section 2). The contact between the Chhidru Formation and the overlying Mianwali Formation is an erosional uncomformity that was interpreted to represent a sequence boundary (Mertmann et al., 2003; Hermann et al., 2011) . (See section 2 for information on completeness of the record). The Mianwali Formation is traditionally subdivided into the Kathwai Member, the Mittiwali Member and the Narmia Member. For this study only the basal part of the Mianwali Formation has been investigated, including the Kathwai Member, and the two basal lithological units of the Mittiwali Member: the Lower Ceratite Limestone, and the lowermost part of the Ceratite Marls (e.g. refs Kummel and Teicher, 1970; Guex, 1978; Hermann et al., 2011) . At Amb the 2.8 m thick Kathwai Member consists of sandy dolomite and sandy limestone with several intercalated, few centimetres thick, dark gray siltstone layers. It was interpreted to be deposited in the transgressional phase after the sequence boundary between the two formations (Mertmann, 2003) . At Nammal, (20 km NW of Amb) the Pakistani-Japanese
Research Group (1985) reported the conodont species Hindeodus parvus to occur in the middle of the Kathwai Member, which is the index fossil for the base of the Triassic (Yin et al., 2001) . Hence, the Permian-Triassic boundary was placed approximately in the middle of the Kathwai Member (Pakistani-Japanese Research Group, 1985) . The work of Wardlaw and Mei (1999) 12 palynological samples have been studied for their spore/pollen ratios which gives the general trend of the relative abundance of the two major plant groups (pteridophytes and gymnosperms) of continents vegetation.
Discussion on completeness of the record
For discussion on completeness of the record, we correlated the bulk organic matter δ 13 C carbon isotope curves from Amb with the expanded Permian-Triassic successions from Norway (Fig. DR1 ). In the expanded successions from Norway it was possible to establish a sequence of distinct chemostratigraphic intervals that characterize the Permian-Triassic carbon isotope curve (Hermann et al., 2010) . In Norway a stepwise negative CIE in the latest Permian has been reported and correlated with numerous Permian-Triassic succession worldwide (Hermann et al., 2010) . This stepwise negative shift is also documented in bulk organic δ 13 C curves from Amb, Australia and Southe China (Fig. DR2 ). In Norway, the lowermost interval a is marked by δ
13
C values of about -22 to -23‰ and can be correlated with the isotope values from 9-2.8m below the formational boundary between the Chhidru and Mianwali formations in the Amb section. In Norway, interval b is marked by a first decrease of δ 13 C values by about 5 ‰. This interval correlates with the negative shift in the Amb isotope curve 2.2-2.8m below the formational boundary. In Norway the onset of a distinct spore peak has been reported to occur within interval b. This spore spike is missing in the Amb section; therefore we cannot exclude a minor sedimentary gap between sample AMB 37 and AMB 38. In Norway, interval c is marked by stable δ 13 C values of about -27 to -28‰. This correlates with C-isotope values in the interval 0.2-2.2m below the formational boundary at Amb. In Norway, interval d is marked by a second decrease of isotope values by about 3 to 4‰. At Amb bulk organic carbon isotopes show a second decrease, too, between sample AMB 47 and AMB 24 across the formational boundary. Since there are no samples between AMB 48 and AMB 24, the minimum in the lowermost sample of the Kathwai Member (AMB 24) may correspond to interval e or interval g of the Norwegian chemostratigraphic scheme (Fig. DR1 ). Both these intervals (e and g) are marked by isotope values of -30 to -32‰. This means the sequence boundary at the base of the Mianwali Formation includes a hiatus, which may comprise parts of interval d and e. In the worst case the hiatus includes parts of interval d to interval g (see blue bars on the left of Fig. DR1 for minimum and maximum extend of the hiatus). Thus the amplitude of the negative shift of -5.5‰ C-isotope data might be only the minimum value. The correlation of the Norwegian record with numerous other sections including the GSSP for the Permian-Triassic boundary has shown that the diachronous first occurrences of the index fossil H. parvus has been documented from interval d to interval f (Hermann et al., 2010) . This correlation supports to the use of the formational boundary between the Chhidru and Mianwali formations as the best possible position for the Permian-Triassic boundary at Amb and that the studied interval of the white sandstone unit is of latest Permian age. Figure DR1 . Correlation of the carbon isotope records from Pakistan and Norway. A carbonate carbon isotope record from Nammal (Baud et al., 1996) . B organic carbon isotope records from Amb. C bulk organic carbon isotope record Finnmark platform Norway (Hermann et al., 2010) . D bulk organic carbon isotope record Trøndelag platform Norway with chemostratigraphic intervals a to j (Hermann et al., 2010) .The lines left of column D mark the range of first occurrence of H. parvus according to their different chemostratigraphic position in various sections and the minimum and maximum extend of the sedimentary gap (see also Fig. DR2 .) (Hermann et al., 2010) . Figure DR2 . Correlation of Permian-Triassic bulk organic δ 13 C records from Amb (this study) with the terrestrial records from the Bowen Basin (after Morante , 1996) , and Chahe section (after Peng et al., 2005) . Chemostratigraphic intervals as defined in the Trøndelag record a to g (see Fig. DR 1) . Figure DR3 . U/Pb ages of the main extinction event and negative C-isotope spike documented in bed 25 of the Permian-Triassic GSSP in Meishan and for the emplacement of the Siberian Traps suggesting that the negative CIE and the extinction event in Meishan overlap with the emplacement of the Siberian Traps. A U/Pb zircon, bed 25 in Meishan, main extinction pulse, negative carbon isotope spike (Mundil et al., 2010) . B U/Pb zircon, bed 25 Meishan (Shen et al., 2011) . C Tunguska sill intrusion, U/Pb zircon (Svensen et al., 2009 ). D Maymecha-Kotuy, U/Pb perovskite (Kamo et al., 2003) . E Noril'sk, U/Pb zircon and baddeleyite (Kamo et al., 1996) . F Maymecha-Kotuy, U/Pb zircon (Kamo et al., 2003) .
Figure DR3

Mass balance calculation
In order to determine the amount of carbon, which must be added to the global carbon pool to decrease the δ 13 C of the atmosphere-ocean system by -5,5‰, we performed a simple mass balance calculation:
Abbreviations and boundary conditions are given in Table DR1 and results in Table  DR2 .
Plume Head Plume Head
Sill intrusion Figure DR4 . Schematic and simplified illustration of the C-cycle as basis for the mass balance calculation. Numbers and references for boundary conditions see Table DR1 and DR2. Temperature dependent fractionation between CO 2 (aq) and DIC after Hayes et al. (1999). 4.1. [25] [26] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [6] [7] [8] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] 20 * Treated as outlier. Only a little amount of cuticles and fossil wood could be picked in this samples, which probably biased the measurements. Figure DR5 . examples of cuticle categories and wood particles. Table DR6 (Pollen counts = 100%). In the Late Permian the assemblages do not change significantly (AMB 28-AMB 48). In the Early Triassic the proportion of seed ferns (without Glossopterids) increases (AMB 24-AMB 102). 
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